Two distinct phases of growth may be recognized in the development of the gametophyte of the polypodiaceous fern, Phymiiatodes nigrescens. In the first phase, the spore germinates to form a 4-to 5-celled filamentous protonema (1-dimensional growth). During suibsequent growth, either the apical or stubapical cell of the protonema divides in all directions to form a heart-shaped prothallium (2-dimensional growth). The initiation of 2-dimensional growth is inhibited by base analogs of RNA like 8-azaadenine, 8-azaguanine, 2-thiocytosine and 2-thiouracil (Yeoh, unpuiblished observations).
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These results which are in accord with previous work from this laboratory (4) indicate that 2-dimensional growth is mediated throtugh the endogenotus RNA. Two-dimensional growth in the gametophytes is also dependent tupon a blue-1Fght mediated photoreaction. It is now well established that 2-dimensional growth occturs in blue light, while in red light, continued 1-dimensional growth is sustained (2) .
From these results, it appears tunlikely that RNA has a direct role in the induction of 2-dimensional growth in the gametophytes. Rather, it has been suggested that RNA metabolism may be related to the synthesis of a pigment (Raghavan, unpuiblished observations), probably a flavoprotein (3) which acts as a photoreceptor in bltue-light mediated 2- dimensional growth. In the present work we have investigated this possibility by analyzing the effect of the blue-absorbing pigment, riboflavin, in reversing the inhibition of 2-dimensional growth in the gametophytes induced by the pyrimidine analogs, 2-thiocytosine and 2-thiouracil.
Spores of P. nigrescens (Bl.) J. Sm., were collected from the greenhotuse. They were sieved through 2 layers of lens paper to separate the sporangial walls, and were stored at 250. The spores were sown on the sturface of 15 ml of a modified mineral salt soluition (4) contained in 7 cm Petri dishes. 1 The w-ork described in this paper forms part of a thesis of 0. C. Yeolh for the M.Sc degree, University of Malava.
The basal meditum was suipplemented with 2-thiocytosine and 2-thiouracil at 35.0 mg/l and 2.0 mg/I, respectively. Preliminary experiments using a range of concentrations of the analogs showed that at these concentrations, 2-dimensional growth in the gametophytes was completely inhibited. In attempts to reverse the inhibition, the reversers were added with the specified concentration of analog to give different reverser,/analog ratios in the medium. Data for reversals are given from media which induced optimulm 2-dimensional growth. The pH of the meditum was adjutsted to 5.6 with 0.1 N HCl or KOH.
The conditions of cultuire were the same as in earlier work (4) . Although our quantitative experiments were done in white l:ght, in brief experiments we have fotund that bluie lght was as effective as white light. For certain experiments ulsinig red light, light was filtered through red cellophane (max transmission at 650 m,l). Growth was evaluated in terms of width, cell nuimber and suirface area of the gametophytes at 28 days, according to previotusly described procedures (4) .
Resuilts are presented in table I. From the low valuies of width, cell number and suirface area, it is clear that addition of 2-thiocytosiine and 2-thioLiracil inhibited 2-dimonsional growth in the gametophytes. In the presenice of the inh b:t)r.,, the planits retained their filamentouis form throuighout the duration of the experiment (fg 1C) while those in the basal meditum formed normal 2-dimensional prothallia ( respectively, the concentration of the inhibitor. This evidently shows that the amount of riboflavin needed for reversal of inhibition is independent of the concentration of the inhibitor and is more or less constant. It was also noted that with both analogs riboflavin was twice as effective as their corresponding bases in nullifying the inhibition (fig 'LE) Although riboflavin itself promoted 2-dimensional growth of the gametophytes, in media containing both riboflavin and 2-thiocytosine or 2-thiouracil, the amount of 2-dimensional growth obtained was considerably less than with riboflavin alone. Similar results were obtained when spores germinated and grown in the analogs for 15 days were transferred to solutions of riboflavin with and without the analogs. These results show that riboflavin does not act by preventing the entry of 2-thiocytosine and 2-thiouracil into the cells and that both riboflavin and the analogs are capable of independent entry and metabolism in the ce;ls.
Addition of phenazine (6.0 mg/l), an analog of riboflavin (6) to the basal medium also inhibited 2-dimensional growth in the gametophytes ( fig 1B) . When spores were germinated and allowed to grow in the presence of both phenazine and riboflavin (30.0 mg/l), there were statistically significant increases in width, cell ntumber and surface area of the plants over those grown in phenazine alone, and the plants assumed typical 2-dimensional morphology. In terms of width, the extent of reversal of 2-dimensional growth of the gametophytes at 28 days in the presence of phenazine anid riboflavin was only abotut 50 % of those grown in the basal medium for the same period; this may be ascribed to the drastic nature of action of the inhibitor.
In parallel experiments in red light, data for which are not presented here, the protonema formed short stunted filaments in the presence of 2-thiocytosine, 2-thiouiracil or phenazine in the mediuim. None of the reversers tested were effective in reinstating 2-dimensional growth in red light. Instead, 1-dimensional growth was considerably enhanced, resulting in long slender filaments (fig 1F) . The increase in length of the filaments was due mainly to elongation of the existing cells.
These data indicate that it is the formation of riboflavin from the corresponding pyrimidines that is inhibited by 2-thiocytosine and 2-thioturacil, as a result of which 2-dimensional growth in the gametophytes is also inhibited. Thimann and Radner (5) have reported an analogous role for a number of inhibitors including 8-azaguanine and 2-thiouracil in anthocyanin formation in Spirodelai. The precise way in which riboflavin is formed from the pyrimidines is at present not known. However, the possibility of the pyrimidines serving as precuirsors in the synthesis of riboflavin is not precluded at this stage, in view of the existence of evidence for the biogenesis of this pigment from the pyrimidine ring of adenine (1). 
